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ADMINISTRATIVE INFORMATION 

Title: GangLion resection effectiveness trial (GangLion): a study protocol for a multicentre, 

randomized, superiority trial  

Trial registration: trial is registered on clinicaltrials.gov (NCT07162415) 

Protocol version: v1.1, 30.4.2026 

Replaces: v 1.0, 19.5.2025 

Revisions 

Updated funding information to include State funding for university-level health research. 

Updated the author list and contributor roles due to the addition of new study centres. 

Added trial registration number and updated the ethical approval status in the 'Administrative 

information' and 'Ethics and dissemination' sections. 

Methods: Clarified site eligibility criteria in the 'Study setting' section by specifying that each 

participating centre requires two hand surgeons instead of one. 

Methods: Updated the exclusion criteria to exclude patients with symptomatic ganglions on both the 

volar and dorsal sides of the wrist. This ensures accurate patient stratification, which is based on the 

location of the symptomatic ganglion. 

Methods: Updated the 'Interventions' section to specify a maximum 2-month time window for 

operative treatment following randomization to standardize the trial timeline. 

Methods: Updated the 'Study variables', 'Data collection and management', and 'Statistical plan' 

sections to include the collection and analysis of the operating surgeon's quantitative predictions and 

qualitative rationale for 6-month outcomes as an exploratory variable. Updated 'Table 1' for these 

changes. 

Methods: Clarified in the 'Blinding' section that the 6-month clinical evaluation will be performed by 

an independent investigator not involved in the participant's surgery, to reduce assessment bias. 
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Methods: Added 'duration of symptoms' to the list of collected baseline variables in the 'Data 

collection and management' section. 

Clarified investigator terminology throughout the protocol: replaced 'LI' with 'investigator' for general 

study tasks (e.g., screening) and with 'PI' (principal investigator) for site-specific leadership roles. 

Funding: State funding for university-level health research and the Finnish Society for Surgery of 

the Hand have provided seed funding for the project.  Further funding for the trial will be sought from 

foundations and Research Council of Finland. 

Roles and responsibilities:  

Names, affiliations, and roles of the protocol contributors 

Role Name, affiliation, contacts 

Principal investigator Lasse Linnanmäki (LL) 

Department of Hand and Microsurgery, Pirkanmaa 

wellbeing services county, Tampere University 

Hospital, 33521 Tampere, Finland 

E-mail: lasse.linnanmaki@pirha.fi 

Investigator Teemu Karjalainen (TK) 

Department of Hand and Microsurgery, Pirkanmaa 

wellbeing services county, Tampere University 

Hospital, 33521 Tampere, Finland  

E-mail: teemu.karjalainen@pirha.fi 

Investigator Jarkko Jokihaara (JJ) 

Department of Hand and Microsurgery, Pirkanmaa 

wellbeing services county, Tampere University 

Hospital, 33521 Tampere, Finland 

E-mail: jarkko.jokihaara@tuni.fi 

Principal investigator Panu Nordback (PN) 

Department of Hand Surgery, Helsinki University 

Hospital, Haartmaninkatu 4, PL 320, 00029 HUS, 

Finland 

E-mail: panu.nordback@hus.fi 

Investigator Turkka Anttila (TA) 

Department of Hand Surgery, Helsinki University 

Hospital, Haartmaninkatu 4, PL 320, 00029 HUS, 

Finland 

E-mail: turkka.anttila@hus.fi 

Principal investigator Alphonsus KS Chong (AKSC) 

Department of Hand and Reconstructive 

Microsurgery, National University Health System, 

1E Kent Ridge Road, Singapore 119228 

E-mail: alphonsus_chong@nuhs.edu.sg 

Investigator Ashley Chua (AC) 
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Department of Hand and Reconstructive 

Microsurgery, National University Health System, 

1E Kent Ridge Road, Singapore 119228 

E-mail: Ashley.chua@mohh.com.sg 

Principal investigator Matti-Aleksi Mosorin (MAM) 

Department of Hand Surgery and Orthopaedics, 

Oulu University Hospital, PL 10, 90029 POHDE, 

Finland 

E-mail: matti-aleksi.mosorin@pohde.fi 

Investigator Hannu-Pekka Honkanen (HPH) 

Department of Hand Surgery and Orthopaedics, 

Oulu University Hospital, PL 10, 90029 POHDE, 

Finland 

E-mail: hannu-pekka.honkanen@pohde.fi 

Principal investigator Marjut Westman (MW) 

Department of Hand Surgery, Päijät-Häme Central 

Hospital, Keskussairaalankatu 7, 15850 Lahti, 

Finland 

E-mail: marjut.westman@paijatha.fi 

Investigator Matti Hakkarainen (MH) 

Department of Hand Surgery, Päijät-Häme Central 

Hospital, Keskussairaalankatu 7, 15850 Lahti, 

Finland 

E-mail: matti.hakkarainen@paijatha.fi 

 

Names and contact information for the trial sponsor 

The study authors listed above have initiated the study and take responsibility for management and/or 

financing of the study. 

Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 

interpretation of data; writing of the report; and the decision to submit the report for publication, 

including whether they will have ultimate authority over any of these activities 

The initial study authors (LL, TK, JJ, PN, AKSC, AC) planned the study, including its objectives 

and design, methods for implementation, management, and statistical analysis. Investigators from 

subsequently added study centres (TA, MAM, HPH, MW, MH) have participated in writing and 

updating of the protocol. The study authors will be involved in the management of the study, 

interpretation of data, and writing of the report, and will take a decision to register the protocol for 

publications as well as have the final responsibility for the decision to submit study results for 

publication. 
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The funder had no role in planning the study, including its objectives and design, methods for 

implementation, management, statistical analysis, writing of the protocol or the decision to register 

the protocol for publication. 

Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 

adjudication committee, data management team, and other individuals or groups overseeing the trial, 

if applicable 

Coordinating centre in Finland: Tampere University Hospital, Wellbeing Services County of 

Pirkanmaa (hereinafter – PIRHA), 33521 Tampere, Finland. Responsible for data safety and making 

contracts with the study sites, including overseeing the data safety management in the study sites. 

Coordinating centre in Singapore: Department of Hand and Reconstructive Microsurgery, National 

University Health System, 1E Kent Ridge Road, Singapore 119228 

Steering committee: the study authors (LL, TK, JJ, PN, TA, AKSC, AC, MAM, HPH, MW, MH). 

Responsible for overseeing the trial, data management, writing, and publishing the results. 
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ABSTRACT 

 

Background: Wrist ganglions are often referred to as the most common soft tissue tumours of the 

hand. They are also the most frequently excised hand tumours. However, the optimal treatment for 

ganglions remains uncertain.  

Objective: The aim of the study is to determine whether operative treatment results in better patient-

reported outcomes and satisfaction than conservative treatment over a 6-month follow-up period. 

Methods: This is a multicentre, randomized, parallel group (1:1), controlled, superiority trial. We 

will recruit 220 patients in Finland and Singapore. The main inclusion criteria are wrist pain located 

in the ganglion area and a diagnosis of wrist ganglion based on clinical examination or imaging 

findings. In the conservative treatment group, participants are advised to use hand as tolerated and 

are provided with simple, self-administered exercise instructions. In the operative treatment group, 

the ganglion resection is performed in an operating room using either an arthroscopic or open 

approach. The primary outcome is Patient-Rated Wrist/Hand Evaluation (PRWHE) pain score at 6 

months of follow-up. Secondary outcomes include the PRWHE pain score at other time points, 

PRWHE total and function scores, self-reported global improvement on a 7-step Likert scale, Patient 

Accepted Symptom State (PASS), health-related quality of life (measured by the EuroQol visual 

analogue scale [EQ VAS]), presence of the ganglion, duration of sick leave (in days), and adverse 

events. Follow-up questionnaires are collected directly via REDCap software at 3, 6, and 12 months 

of follow-up. 

Ethics and dissemination: We have approval for the trial from the Regional Medical Research Ethics 

Committee of the Wellbeing Services County of Pirkanmaa. The study will be conducted in 

accordance with the Declaration of Helsinki. We will publish the protocol and study results in peer-

reviewed journals.
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INTRODUCTION 1 

Wrist ganglions, benign soft tissue tumour, account for 59% of soft tissue tumours in the hand (1) 2 

and are often referred to as the most common soft tissue tumour of the hand (2,3). Reviews suggest 3 

that approximately 70% of wrist ganglions are dorsal and 20% volar (2,4) although a magnetic 4 

resonance imaging study reported the opposite distribution (5). In a Singaporean cohort, ganglions 5 

were found to be twice as common in females as in males (6). Additionally, patients with ligamentous 6 

hyperlaxity are at a higher risk of developing symptomatic dorsal ganglions (7). 7 

 8 

Clinically ganglions are more likely to be annoying than debilitating. There may be a palpable mass 9 

from few millimetres up to several centimetres. Various case series report pain in 41% to 100% of 10 

patients before treatment. (8–10) However, ganglions are extremely common within people with 11 

asymptomatic wrists. Lowden et al. (5) performed magnetic resonance imaging (MRI) for 103 12 

asymptomatic volunteers aged 36 year-old (range 16 to 67) and 51% had wrist ganglions. We cannot 13 

explain why some ganglions are symptomatic while others are not. Compression to superficial branch 14 

of the radial nerve has been assumed to be one cause pain (11). 15 

 16 

Despite being the most commonly excised hand tumour (6), the optimal treatment for ganglions still 17 

remains uncertain. (12). Nonsurgical options including aspiration, NSAIDs, and splinting are 18 

typically attempted first, though their effectiveness is unclear. (2,4,12). Surgery is considered for 19 

pain, stiffness, cosmetic concerns, or fear of malignancy, with both open and arthroscopic techniques 20 

available (2,4). A study by Dias et al. (13) followed 236 patients up to 70 months and found out that 21 

symptom resolution was similar irrespective of treatment. These findings, along with the fact that 22 

many ganglions are asymptomatic, highlight our limited understanding of its pathophysiology and 23 

symptom correlation. (14) 24 

 25 
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Multiple randomized controlled studies have compared different treatment options in wrist ganglions 26 

(15–26), including six studies on different aspiration or puncture methods (15,19,21,22,24,25), four 27 

comparing aspiration with surgery (16,18,20,23), and two comparing open vs arthroscopic resection 28 

(17,26). Most focused on ganglion recurrence at 12 months as the primary outcome, with limited 29 

attention to patient important outcomes; only in two studies (15,17) reported pain, and none assessed 30 

patient satisfaction or patient reported outcomes measurements (PROMs). 31 

 32 

In 2015, Head et al. (3) conducted a review and meta-analysis of wrist ganglions, including six 33 

studies, and reported a 76% reduction in recurrence with operative treatment compared to aspiration 34 

alone. More recently, Horvath et al. (27) reviewed 11 studies on dorsal wrist ganglions highlighting 35 

significant variability in recurrence rates across aspiration, open resection, and arthroscopic resection. 36 

However, no studies have compared operative treatment with conservative care while focusing on 37 

patient-centred outcomes, despite surgery often being performed to address wrist pain and disability. 38 

Therefore, the aim of our study is to determine whether operative treatment results in better patient-39 

reported outcomes and satisfaction than nonsurgical treatment over a 6-months follow-up period. 40 

 41 

Trial design 42 

The trial design is multicentre, randomized, parallel group (1:1) controlled, superiority trial. 43 

 44 

METHODS 45 

Study setting 46 

We will recruit patients from national tertiary and secondary referral centres in Finland and in 47 

Singapore. To qualify as a study site, the hospital has at least two specialists in hand surgery. This 48 

ensures that for any given participant, the investigator who screens and recruits the participant is a 49 

different person from the surgeon performing the operation. The local principal investigator (PI) must 50 
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be a board certified hand surgeons. Additionally, any surgeon performing the trial surgeries must 51 

have resected (open or arthroscopic) at least ten ganglions prior to the study commencement. 52 

 53 

Eligibility criteria 54 

An investigator will screen all the patients who are referred to the study centres under ganglion 55 

diagnosis. The inclusion criteria are (1) wrist pain located in the ganglion area, (2) diagnosis of 56 

ganglion of the wrist, based on clinical examination or imaging findings, (3) age over 18 years, and 57 

(4) ability to fill out the Finnish or English version of the questionnaires. If there is symptomatic 58 

ganglion in both wrists, the more symptomatic is included. The exclusion criteria are (1) pregnant or 59 

breast feeding, (2) other known wrist pathology that likely explains the pain, (3) previous surgical 60 

treatments of the wrist, (4) wrist ganglion presumed to be related to a work injury, and (5) 61 

symptomatic ganglion at both sides (volar and dorsal) of the wrist. 62 

 63 

Interventions 64 

In the conservative treatment group, participant will be informed about the natural course of wrist 65 

ganglions. The conservative treatment may include needle aspiration of the ganglion, but it is not 66 

performed routinely. Participants are informed that wrist loading in extension may exacerbate the 67 

pain, and that the pain is not a sign of further injury to wrist joint. They can avoid heavy use it if they 68 

have too much pain, but they are advised to use hand as tolerated. Participants may use NSAIDs and 69 

acetaminophen for pain management as needed; however, the protocol does not specify a required 70 

course or dosage. A simple self-implemented exercise therapy instructions are given to every 71 

participant (Supplemental material), including those undergoing surgery. 72 

 73 

In the operative treatment group, the ganglion resection is performed in an operation room either 74 

through arthroscopy or open approach within 2 months of randomization. The method is left to 75 
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surgeon to decide. In open resection, a transverse or longitudinal incision is done depending on 76 

surgeon’s preference. The ganglion and its pedicle are traced up to its origin. The pedicle is resected 77 

tangentially, usually, from the SL ligament for dorsal ganglions and depending on the site for volar 78 

ganglion. Wrist capsule is not closed. In arthroscopic resection, portals are selected by surgeon’s 79 

preference. The pedicle of the ganglion is located and resected with a shaver. It is not necessary to 80 

remove all the ganglion walls. The portal incisions do not need to be sutured. In both treatment 81 

methods, a bulky dressing is applied for patient’s comfort and removed within a week. Active range 82 

of motion exercises are begun immediately. 83 

 84 

Study variables 85 

Study variables and follow-up time points are summarized in Table 1. 86 

Table 1. Study variables and participant timeline.     
Enrolment Surgery Follow-up 

  

Timepoint Baseline 
 

3 months 6 months 12 months 

Enrolment      

Eligibility screen X     

Informed consent X     

Randomization X     

Assessments      

Outpatient visit X   X  

Baseline data X     

PRWHE total X  X X X 

PRWHE function X  X X X 

PRWHE pain X  X X X 

Global improvement   X X X 

PASS   X X X 

EQ VAS X  X X X 

Presence of ganglion    X  

Sick leave, days X   X  

Adverse events   X X X 

Surgeon's predictions   X       

PRWHE, Patient-Rated Wrist/Hand Evaluation; PASS, Patient Acceptable Symptom State; EQ VAS, EuroQol 

visual analogue scale 

 87 

Primary outcome of the trial is Patient-Rated Wrist/Hand Evaluation (PRWHE) pain score at 6 88 

months of follow-up (Table 1). 89 
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 90 

Secondary outcomes are: PRWHE pain score at other time points, PRWHE total and function scores, 91 

self-reported global improvement on a 7-step Likert scale, Patient Accepted Symptom State (PASS), 92 

health-related quality of life (measured by EuroQol visual analogue scale, EQ VAS), presence of the 93 

ganglion, duration of sick leave (in days), and adverse events. 94 

 95 

The PRWHE is a 15-item questionnaire that is designed to measure wrist pain and disability in 96 

activities of daily living. Symptoms are described as average over the past week. The PRWHE 97 

consists of two subscales: pain and function. The PRWHE pain includes five items with combined 98 

score from 0 (no pain) to 50 (worst ever). The PRWHE function includes ten items that are further 99 

divided in specific activities (six items) and usual activities (four items). Score of the PRWHE 100 

function ranges from 0 (no difficulty) to 50 (unable to do). The PRWHE total ranges from 0 (best) to 101 

100 (worst). (28) The minimal clinically important difference (MCID) for the PRWHE total, pain, 102 

and function scores have been estimated to be between 16 and 20, 9 and 11, and 9 and 10, respectively 103 

(29). 104 

 105 

Self-reported global improvement will be gathered as 7-step Likert scale as a response to question: 106 

“Compared with the beginning of the study, my wrist feels much worse – somewhat worse – little 107 

worse – no change – little better – somewhat better – much better.” 108 

 109 

PASS will be assessed using the question: “Considering the current symptoms and function of your 110 

wrist, are you satisfied with the outcome?” Participants will respond with either 'yes' or 'no'. 111 

 112 

EQ VAS is a component of 5-level EQ-5D questionnaire. It measures patient’s overall current health-113 

related quality of life in a 20 cm visual analogue scale. The scale ranges from 100 (“the best health 114 
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state you can imagine”) to 0 (“the worst health you can imagine”). MCID is baseline-dependent and 115 

varies between 2.8 and 13.2 (30). 116 

 117 

The presence of the ganglion will be assessed through clinical examination at the 6-month follow-up. 118 

The duration of sick leave will be reported by participants at the 6-month follow-up. 119 

 120 

As an exploratory outcome for a secondary analysis, the operating surgeon's prediction of the 121 

treatment effect will be evaluated. Immediately after the procedure, the operating surgeon will be 122 

provided with the participant's baseline PRWHE pain score and PRWHE total score, alongside the 123 

minimal important change values that represent a clinically meaningful improvement for the patient. 124 

Based on this baseline data, the surgeon will predict the participant's 6-month PRWHE pain score, 125 

PRWHE total score, and perceived global improvement. The global improvement will be estimated 126 

using the same 7-step Likert scale administered to the participants at 6 months. Furthermore, the 127 

surgeon will answer an open-ended question detailing the clinical or patient-specific factors that 128 

influenced their prediction. 129 

 130 

Participant timeline 131 

The time schedule for enrolment and visits is presented in Table 1. 132 

 133 

General practitioners (GPs) refer patients to study sites for consideration of surgical treatment. The 134 

patients with suspected ganglion of the wrist are directed to an outpatient clinic, where an investigator 135 

screens potentially eligible patients. 136 

 137 

After confirming eligibility, the investigator will inform patients about the trial. All patients will 138 

receive a written information about the trial. Patients will be provided with all the relevant study 139 
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information: objectives, duration and timelines, advantages or disadvantages of participation, rights 140 

of discontinuing the study, importance of adhering to the allocated interventions, and study protocol 141 

instructions. If the patient consents for the study, they will undergo the baseline assessment. The 142 

baseline data is saved to the web application REDCap that is secure web-based application for online 143 

surveys and databases (31,32). After the baseline data is saved, the application allows randomization.  144 

 145 

After allocation, surgery is scheduled, or the investigator, study site research nurse, or physiotherapist 146 

provides the information for the conservative treatment group. 147 

 148 

The follow-up questionnaires including PRWHE, self-reported global improvement, PASS, EQ VAS, 149 

presence of the ganglion, sick leave, and adverse events are collected directly to electronical database. 150 

For data collection and storage, we use REDCap software which allows participants to fill in the 151 

questionnaires with phone or computer at home. The outcomes are collected at 3, 6, and 12 months 152 

after randomization. Participants are invited to the outpatient clinic at 6 months where the ganglion 153 

presence is evaluated. 154 

 155 

The participant is instructed not to have other treatments before the 6 months of follow-up. In the 156 

conservative treatment group, the treatment options are discussed at the outpatient clinic at 6 months 157 

if there are recurrent symptoms. 158 

 159 

Sample Size 160 

A typical SD has been reported to be 12 for the PRWHE pain (33), and estimated minimal clinically 161 

important difference (MCID) has been reported as 9 points (29). We calculated the sample size using 162 

slightly stricter assumptions since the SD has varied between the studies: SD of 15 and a mean 163 

difference of 6 points between the groups. Based on these assumptions, the required sample size is 164 
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98 per group (196 participants in total). To allow for a 10% loss, we will recruit 220 participants for 165 

this study. 166 

 167 

Strategies to Improve Adherence 168 

We expect high adherence to the treatment in surgery group since surgery is delivered soon after 169 

recruitment and is a one-time treatment. To improve the adherence in conservatively treated controls, 170 

we rely on informing participants well before the study, and we will explain that a short follow-up of 171 

6 months is safe and will cause no further damage in their wrists. We will also let the participants in 172 

the conservative treatment group to switch to operative treatment after the six months follow-up if 173 

they wish so due to difficult symptoms. To improve response rate, we will send a link to 174 

questionnaires to each participant and remind them if they have not responded within seven days. If 175 

they still do not fill in the questionnaires, we will offer opportunity to respond to the questionnaires 176 

in a phone call. Patients can quit the trial whenever they want and only the collected data will be used 177 

in the trial. 178 

 179 

Sequence generation and allocation concealment 180 

We will use a centralized randomization system with built in random sequence generation and 181 

allocation concealment. A person not involved in recruitment will generate the random sequence list 182 

and upload it to REDCap. The REDcap will not allow investigators to see the allocation sequence. 183 

After the participant has given the informed consent and the investigator has saved the baseline data, 184 

the software will release the allocation code. The participants are allocated 1:1 with a random block 185 

size. The location of the ganglion (dorsal/volar) and study country (Finland/Singapore) will be used 186 

as stratification criteria  187 

 188 

Blinding 189 
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Due to the nature of the interventions and inability to blind the participants with placebo surgery (as 190 

the visible mass would reveal the allocation after surgery), blinding is not possible. Since the 191 

outcomes are participant reported, we will not attempt to blind the investigator or other personnel. 192 

However, the clinical evaluation at the 6-month follow-up will be conducted by an investigator who 193 

did not perform the participant’s surgery. 194 

 195 

We will use blinded data interpretation as described before (34). 196 

 197 

Data collection and management 198 

Baseline data includes age, sex, handedness, history of smoking, history of diseases or usual use of 199 

medicine, occupation, history of ganglion treatment, duration of symptoms, and outcome measures. 200 

 201 

Each participant in the trial will receive a unique trial identification number (TIN), which will be 202 

linked to their personal identification number (ID). This number will be assigned once the participant 203 

has provided informed consent. TINs will be issued in sequential order and will not be reused. 204 

Throughout the study, all research data will be managed using these TINs. 205 

 206 

Both primary and secondary outcomes will be collected and managed using REDCap electronic data 207 

capture tools hosted at a secure server either in Pirkanmaa Wellbeing County (Finland) and in 208 

National University Hospital (Singapore), depending on the country of the study site (31,32). 209 

REDCap (Research Electronic Data Capture) is a secure, web-based software platform designed to 210 

support data capture for research studies, providing 1) an intuitive interface for validated data capture; 211 

2) audit trails for tracking data manipulation and export procedures; 3) automated export procedures 212 

for seamless data downloads to common statistical packages; and 4) procedures for data integration 213 

and interoperability with external sources. Participants will enter data during their initial visit using 214 
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a tablet. For the follow-up visits, the participants will receive a link to the questionnaires via email or 215 

text message as per their preference. Patient-reported outcomes will be directly recorded into the 216 

REDCap system, with mandatory fields enabled to prevent incomplete submissions. For participants 217 

randomized to the operative group, an additional data collection step will occur immediately post-218 

surgery. The operating surgeon will document their predictions and their qualitative rationale for the 219 

participant's 6-month PRWHE scores and global improvement directly into REDCap using a 220 

designated electronic form. Investigators from all participating hospitals will have access to the data 221 

from their own centre. Once the study is complete, the pseudonymized data from Singapore is merged 222 

to the pseudonymized data in Finland and the study statistician will perform planned analyses. All 223 

investigators will have access to the aggregate level data. 224 

 225 

Statistical plan 226 

We will perform all primary analyses on the intention-to-treat principle. Per protocol and as treated 227 

analyses will be performed as sensitivity analyses if the adherence is under 90% in either group. We 228 

will present descriptive statistics as means with SDs, as medians with IQR, or as counts with 229 

percentages as appropriate. 230 

 231 

A repeated measures mixed model (RMMM) will be used to compare the group means. The 232 

hierarchical model will include treatment, ganglion site, and treatment*time point interaction as fixed 233 

factor and participant (nested within the study site) and study site as random factors. The baseline 234 

value is entered into model as covariate for all continuous outcomes. We will interpret the 235 

untransformed coefficient (for treatment group) as treatment effect and report it with 95% confidence 236 

intervals. For self-reported global improvement, we will use ordinal logistic model (if the 237 

proportional odds assumption holds) or binary logistic model. For PASS, we will use binary logistic 238 

model. Secondary analyses will evaluate the correlation and agreement between the operating 239 
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surgeon's predicted 6-month outcomes and the actual patient-reported outcomes and are not part of 240 

the index trial report. The responses to the open-ended question regarding the factors influencing the 241 

surgeons' predictions will be analysed qualitatively using thematic analysis. 242 

 243 

Data monitoring 244 

This study will be carried out without the external monitoring committee. Clinical research 245 

coordinator in each centre will regularly check the data for inconsistencies. Outlier values will be 246 

identified during the data checking and values confirmed from the centres.  247 

 248 

Harms 249 

We will inquire about any adverse events via REDCap at 3, 6, and 12 months after randomization. 250 

The prespecified and systematically assessed harms include infection, nerve or tendon injury, 251 

complex regional pain syndrome (CRPS), and restricted range of motion in the fingers. Infection, 252 

nerve injury (dysesthesia or paresthesia at the innervation area), and tendon injury (inability to move 253 

finger or wrist due to injury) are diagnosed clinically. Diagnosis of CRPS is based on the Budapest 254 

criteria (35). These harms can be diagnosed at any level of the healthcare system. Restricted range of 255 

motion in the fingers is evaluated as the inability to touch the palm with the fingers. Unlike the other 256 

harms, it is assessed during the appointment at 6 months after randomization. For non-prespecified 257 

harms, a free-text field is included in REDCap questionnaire. 258 

 259 

An adverse event is a serious adverse event (SAE) when it requires inpatient hospitalisation or 260 

prolongation of existing hospitalisation, results in persistent or significant disability or incapacity, is 261 

life-threatening, or results in death. 262 

 263 

Auditing 264 
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No auditing will take place between the participating centres during the trial. 265 

 266 

ETHICS AND DISSEMINATION 267 

Research ethics approval 268 

The study protocol is registered with clinicaltrials.gov (NCT07162415). This protocol was written 269 

according to the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) 270 

statement (36). We have approval of the Regional Medical Research Ethics Committee of the 271 

Wellbeing Services County of Pirkanmaa for the protocol and informed consent form (R25038). This 272 

study will be conducted in accordance with the Declaration of Helsinki. 273 

 274 

Protocol amendments 275 

We will acquire approval of the institutional review board before implementation of the amendments. 276 

If there are any protocol amendments, PIs are informed. We will also report possible amendments in 277 

the clinicaltrials.gov registry. 278 

 279 

Consent 280 

The LI investigator will inform patients about the trial at the first appointment. All patients will 281 

receive written information about the trial. Patients will be provided with all the relevant study 282 

information: objectives, duration and timelines, potential benefits and risks of participation, the right 283 

to discontinue participation at any time, the importance of adhering to the allocated interventions, and 284 

study protocol instructions. 285 

 286 

If consideration period is needed, the patient will have opportunity to contact the investigator 287 

afterward. The investigator will obtain written informed consent form the patients who are willing to 288 
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participate in the trial. The consent form is provided in Finnish (in Finland) and English (in Singapore) 289 

and is available in the supplemental material. 290 

 291 

Participation in the trial is voluntary, and the patient can withdraw the consent at any time without 292 

providing a reason. If a patient refuses or discontinues the trial, standard care will be provided as 293 

usual.  294 

 295 

Confidentiality 296 

The data will be stored in a password-protected database operated via the REDCap platform 297 

(https://www.project-redcap.org/) that is hosted on a secure server at Pirkanmaa Wellbeing County 298 

(Finland) and at National University Hospital (Singapore). All data will be retained for fifteen years 299 

following the conclusion of the trial. 300 

 301 

Declaration of interests 302 

Nothing to declare. 303 

 304 

Access to data 305 

Access to the study database will be restricted to authorized trial researchers. The stored data will 306 

consist solely of pseudonymous TINs and numerical responses from questionnaires. This ensures that 307 

the participants’ identities remain confidential. 308 

 309 

Ancillary and post-trial care 310 

In the conservative treatment group, the participants may receive surgery also after the study has 311 

finished. For other hand symptoms, participants can contact their local health centre or own GP.  312 

 313 

https://www.project-redcap.org/
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Dissemination policy 314 

We will publish the protocol and results in peer-reviewed journals. Members of the steering 315 

committee and writing committee, and PIs from each centre are eligible for authorship of the 316 

publications. The principal investigators (LL, PN, AKSC, MAM, MW) will designate the writing 317 

committee, which will be responsible for reporting the data. On request and if current legislation 318 

allows, we will provide the anonymized data of the study to be available but not before the study 319 

conclusion. Funding bodies do not access to data and are not allowed to participate in decisions 320 

regarding publications. 321 

 322 

DISCUSSION 323 

Previous studies on wrist ganglions have primarily focused recurrence rates, despite many ganglions 324 

being asymptomatic. Recurrence alone does not reflect treatment benefits in patient-important 325 

outcomes like pain and disability. This study aims to compare surgery and conservative treatment, 326 

emphasizing patient-important outcomes.  327 

 328 

Wrist ganglions are common in young, working-age individuals and can cause symptoms that impact 329 

work and hobbies. However, surgical treatment may also result in time away from work or reduced 330 

participation in hobbies, and it remains unclear whether surgery improves these aspects.  331 

 332 

The study has some limitations. The follow-up period is relatively short, but this minimises the risk 333 

of dropout, and significant improvement beyond six months is unlikely. Additionally, neither 334 

participants nor treating physicians are blinded, introducing potential performance and detection bias. 335 

However, due to the nature of the interventions, blinding participants is not feasible. Previous meta-336 

analyses suggest that the impact of this lack of blinding is generally small (37). 337 

 338 



20 

 

In summary, this study aims to identify the most effective treatment for a common wrist condition, 339 

with the potential to influence current practices. While symptomatic wrist ganglions are often treated 340 

surgically, there is limited evidence that surgery improves functional capacity. 341 
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